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Description 

[0001] This invention relates to an adhesion-promoting thermoset coating for plastic substrates comprised of poly- 
olefinic polymers. Because of their low surface energy and non-polar nature, such polymers are very difficult to paint 

5 with decorative and/or protective coatings. More particularly it relates to adhesion-promoting coatings which are hal- 
ogen-free. Even more particularly, it relates to an aqueous coating composition having zero VOC (volatile organic 
compound-free) which improves the adherence of such a polyolef inic article to subsequent coatings when the adhesion- 
promoting composition is applied to the surface and cured by baking it at an elevated temperature. 
[0002] The use of polyolefins such as polypropylene and polypropylene containing compounds modified with rubber 

?o called thermoplastic olefins (TPO) has grown significantly in areas such as the automotive market since the 1970's 
because of their low cost, low weight, impact resistance, ease of molding and recyclability They have been used in 
interior applications such as airbag covers and exterior ones such as fascia and trim. 

[0003] The isotactic crystalline structure of polypropylene gives it a low surface energy of anywhere from 20 to 30 
dynes/cm (1 dyn/cm = 10- 5 N/cm), resulting in a surface that most coatings will not wet out or adhere to. This surface 

is must be physically or chemically altered to render it paintable with available coating technology. Plasma treatment and 
corona discharge employ ionized gases to oxidize the surface of the polypropylene or TPO which raises its surface 
energy and allows it to chemically and mechanically bond with the coating. However, the surface remains temporarily 
oxidized and must be coated before the energy lowers again. This process can be difficult and expensive in a production 
environment when complexly shaped automotive parts are involved. Flame treatment will also oxidize the surface but 

20 this requires a precise distance of flame to surface which is again hard to control on a production line that is coating 
components of different shapes and sizes. TCE (1,1,1 trichloroethane) is used to etch or dissolve the surface of the 
propylene or TPO but due to volatile organic compound (VOC) and propylene or TPO but due to volatile organic 
compound (VOC) and toxicity concerns, this method is being phased out. A more common approach to the painting 
of polypropylene and TPO is the use of an adhesion promoting primer coating that uses a chlorinated polyolefin resin 

25 to gain adhesion to the surface. These coatings are easy to process in a production environment and can be topcoated 
after a short ambient flash or bake. However, solvent borne chlorinated polyolefin resins have limited solubility and are 
mainly compatible only with aromatic solvents such as xylene or toluene and must be sprayed at V.O.C.'s of 683 g/l 
(5.7 pounds per gallon) or higher to properly coat the surface of the polypropylene or TPO. This can be a problem for 
a finisher that is required to comply with strict federal and state emissions standards. 

30 [0004] Aqueous dispersions of chlorinated polyolefin resins have been formulated into adhesion promoter coatings 
with V.O.C.'s ranging from 120 to 0 g/l (1.0 to 0 pounds per gallon) but the high cost of these materials has been a 
hindrance to their acceptance in the marketplace, despite the lower V.O.C.'s. The presence of chlorine in these aqueous 
adhesion promoting compositions is still an environmental, concern. 
[0005] The present invention consists in an aqueous composition comprising: 

35 ; 

(a) a halogen-free copolymer of a higher a-olefin and at least one monomer selected from ethylene and propylene, 
said copolymer having an a,p-unsaturated dicarboxylic acid or anhydride grafted thereon; 

(b) a base; and 

(c) a water-dispersible resin containing at least two epoxy groups. 

40 

[0006] The composition of the invention can be used as a non-halogenated thermoset adhesion promoting coating 
to polypropylene-based substrates, and is preferably a zero VOC coating composition containing a non-halogenated 
resin which promotes adhesion of a subsequent coating to a propylene-based substrate. 

[0007] The invention also provides an article having a polyolefin resin surface such as a polypropylene or thermo- 
^5 plastic olefin surface, which is coated with an aqueous composition as identified above which, when dry, promotes 
adhesion of a subsequent coating to the surface. The coating when applied to propylene-based articles promotes 
adhesion of a subsequent coating in conditions of high humidity and when in contact with gasoline. 
[0008] Other polymers, including acrylics, polyurethanes, and melamines, to name a few, can be blended with the 
above mentioned composition. These resins are used to improve the physical properties of the system. In addition, 
50 pigments and additives can be employed to provide desired aesthetic or functional effects. The polyolefin surface may 
be that of an article made from a polyolefin or it may be that of a film on an article made from another material. The 
articles of particular interest for the purposes of this invention are polypropylene-based automotive parts that may be 
exposed to high humidity and may be subject to repeated contact with gasoline. 

[0009] The olefin copolymer of component (a) in the aqueous coating composition of the invention is a random 
55 copolymer or block copolymer of the ethylene and/or propylene with a higher a-olefin. Propylene/a-olefin copolymers 
suitable for use in this invention are available from Eastman Chemical Products, Inc. and from the Rexene Company. 
Ethylene/a-olefin copolymers suitable for use in this invention are available from Union Carbide under the trademark 
FLEXIMERS. They are exemplified by ethylene/butene, ethylene/hexene, and ethylene/butene/hexene copolymers. 
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A random copolymer of a higher cc-o!efin and propylene is preferred and the proportion of the propylene component is 
preferably not less than 10 weight percent. If it is less than 10 weight %, then adhesion to polypropylene is poorer, 
which is, of course, undesirable. Examples of the higher a-olefins include, butene-1 . pentene-1 , and hexene-1 . Among 
these, hexene-1 is preferable from the standpoint of physical properties of the polymer. Hexene-1 levels may range 
5 from 10 to 80 wt% but a preferable level is approximately 60 weight percent of the propyl ene/a-olef in copolymer com- 
position. Mixtures of two or more of the higher a-olefins may be copolymerized with ethylene or propylene or with a 
mixture of ethylene and propylene. 

[001 0] The a,p-unsaturated dicarboxylic acids or their acid anhydrides to be graft copolymerized onto the propylene/ 
a-olefin copolymer are exemplified by maleic acid, fumaric acid, itaconic acid, crtraconic acid, allylsuccinic acid, me- 

10 saconic acid and aconitic acid, and their acid anhydrides. The amount of ccP-unsaturated dicarboxylic acid or its acid 
anhydride is preferably from 1 to 20 % by weight of the grafted copolymer. If under 1% by weight, the stability of 
dispersion in water will become poor and, if over 20 % by weight, the grafting efficiency decreases, which is uneco- 
nomical. From 2 to 10 % by weight is particularly preferable and from 4 to 7 % is even more preferable. 
[0011] The number average molecular weight (determined by gel permeation chromatography or GPC) of the olefin 

is copolymer after being grafted with the <x,p-unsaturated dicarboxylic acid or its acid anhydride is preferably 3000 to 
55,000. If under 3000, adhesion to the polyolefinic resin will be poorer and, if over 55,000, dispersion into water becomes 
difficult because of high viscosity. Bringing the molecular weight into this range is possible by selecting the molecular 
weight of the raw copolymer material or the conditions at the time of conducting the grafting reaction. Also, the grafting 
reaction may be conducted after the molecular weight of the raw copolymer material has been reduced. 

20 [0012] Graft copolymerization of a a, p- unsaturated dicarboxylic acid or its acid anhydride onto the olefin copolymer 
may be conducted by a known method wherein the olefin copolymer is liquified by heating it above its melting point 
and the graft copolymerization is conducted in the presence of a free radical-generating agent. The product is referred 
to hereinafter as an acid grafted olefin copolymer. 

[0013] When using this method, a reactor equipped with an intensive agitator, Banbury mixer, kneader, or extruder 
25 is employed and <x,p-unsaturated dicarboxylic acid or its acid anhydride and a radical-generating agent or solution 
thereof in low boiling solvent are added at a temperature of not lower than 150°C to not higher than 300°C to react, 
and the product is pelletized by known methods after the low boiling solvent is removed. 

[001 4] It is also possible to dissolve the olefin copolymer in an organic solvent such as xylene under heat and conduct 
the reaction in the presence of a free radical-generating agent, but this method is less preferred because it is time- 

30 consuming to remove the organic solvent and the removal is not always complete. 

[001 5] The radical-generating agent to be used for the reaction can be appropriately selected from known materials, 
but an organic peroxide is particularly preferable. As the organic peroxides, for example, benzoyl peroxide, dicumyl 
peroxide, lauroyl peroxide, 2,5-dimethyl-2, 5-di(t-butylperoxy) hexane, di-t-butyl peroxide, t-butyl hydroperoxide, t-butyl 
peroxybenzoate and cumene hydroperoxide can be used, depending on the reaction temperature. 

35 [0016] The dispersion of components (a) and (b) in water can be performed by a method wherein component (a) is 
liquified by heating it to a temperature above its melting point, and the base (b), water and a surfactant, if needed, are 
added to the acid grafted copolymer with agitation. According to another embodiment of the method, a mixture of (a), 
(b), and, if needed, a surfactant, is added to water or all of the components including water are mixed and agitated 
under heat. A dispersion with good stability can be obtained at high temperature and pressures above atmospheric. 

to [0017] As noted, dispersion is possible either with or without using a surfactant, but it is desirable to use a surfactant 
when the amount of cc,p-unsaturated dicarboxylic acid or its acid anhydride having been graft copolymerized is low. 
The use level is preferably not more than 25 % by weight of component (a). If over 25% the water resistance of paint 
film will become poor. 

[0018] Any type of surfactant can be used, but nonionic surfactants are desirable because of their low toxicity. Com- 
45 binations of non-ionic surfactants, anionic surfactants and fluorosurfactants (if halogen-containing components can be 
tolerated in small amounts) in which the non-ionic is the main component may be used . 

[001 9] Polyoxyethylene alkyl esters, polyoxyethylene alkyl ethers, polyoxyethylene alkylphenyl ethers, sorbitan alkyl 
esters, and polyglycerine esters are examples of the nonionic surfactants. A high molecular weight PLURONIC surr 
factant can be used. 

so [0020] Carboxylates, sulfonates, and phosphates are examples of the anionic surfactants. The fluorosurfactants may 
be anionic, nonionic or cationic. 

[0021] Component (a) is neutralized with base in order to achieve good dispersion into water. Sodium hydroxide, 
potassium hydroxide, ammonia, methylamine, ethylamine, propylamine, butylamine, hexylamine, octylamine, eth- 
anolamine, propanolamine, diethanolamine, N-methyldiethanolamine, dimethylamine, diethylamine, triethylamine, N, 
55 N-dimethylethanolamine, 2-dimethylamino-2-methyl-1 -propanol, 2-amino-2-methyl-1 -propanol and morpholine are ex- 
amples of bases that may be used. The use of organic amines is suitable only when the introduction of small amounts 
of VOC must be tolerated in order to achieve other desirable properties. 

[0022] Since the degree of hydrophi licity of the resin differs depending on the types of base being used, it is necessary 
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to select one appropriate to the conditions. Amines having a hydroxy! group such as ethanolamine and 2-aminor2«me- 
thyl-1-propanol are preferable when their strong hydrophilicity is desired. Ammonia is preferable when the elimination 
of VOC from the paint system is of prime importance. The amount of base used is suitably in a range of 0.3 to 1.5 
times as much as the equivalent weight to carboxyl group of component (a) and 0.5 to 1 .2 times are preferable. 
5 [0023] A preferred composition of the invention includes as the resin portion a maleated olefin copolymer crosslinked 
with at least one of the group consisting of a water-dispersible cycloaliphatic di-epoxy resin and a water-dispersible 
di-epoxy resin from the condensation of a bisphenol with epichlorohydrin. 

[0024] Two different types of catalyst may be used to accelerate the curing of the mixture of di-epoxy resin and acid 
grafted olefin copolymer. In one system an acid catalyst is used with a di-epoxy resin emulsion. Although different 

10 epoxies can be used, a cycloaliphatic di-epoxy is preferred. The epoxy should be used at levels so that enough 
crosslinking of the acid grafted propylene/a-olefin copolymer occurs to assure complete integrity at high humidity but 
not at excessive levels so that adhesion to the substrate is prevented or interference with the crosslinking mechanism 
of the top coat applied over the coating of this invention occurs. The epoxy levels can range from approximately 50 % 
to 600 %, but preferably 200%, of the level of the acid grafted propylene/a-olefin copolymer based on the theoretical 

15 equivalent weights of the two resins. These levels represent, by weight, approximately 12 % to 75 %, but preferably 
25 % of the level of a maleated propylene/a-olefin copolymer when the di-epoxy resin has an equivalent weight of 
approximately 135. The acid catalyst, preferably a para-toluene sulfonic acid (PTSA) type, is used at levels of 2-4 
weight percent of the combined weight of the acid grafted olefin copolymer and epoxy resins. 
[0025] A second system involves using an di-epoxy resin, preferably a bisphenol A/epichlorohydrin type, and tertiary 

20 amine catalyst. The epoxy and catalyst levels used are similar to the levels used for the acid catalyzed system described 
above. The curing temperature may be as low as 25°C when the amine is used and it may be as high as 1 50°C when 
the curing catalyst is an acid. 

[0026] The epoxy-crossl inked, acid grafted olefin copolymer of this invention comprises from 40 to 90 weight percent 
of the non-aqueous resin portion of the invention. 

25 [0027] Various other resins are used in conjunction with the acid grafted olefin copolymer/epoxy resin/catalyst con- 
taining systems. Their main purpose is to improve the physical properties, such as hardness, of the coating of this 
invention. Acrylic emulsions and polyurethane emulsions are used at levels of from 0 to 1 00 weight percent, preferably 
about 50 weight percent, of the acid grafted olefin copolymer, on a solids basis. In addition to improving hardness, 
melamine resins can be used to further crosslink the epoxy crosslinked/acid grafted olefin copolymer coating. The 

30 melamine resins are used at levels up to 10 weight percent of the epoxy crosslinked/acid grafted olefin copolymer 
composition on a solids basis. 

[0028] This invention employs pigments for aesthetic and functional effects. Conductive carbon black, talc and other 
organic and inorganic pigments may be employed. The carbon black and talc: pigments may each comprise approxir 
mately 25 weight percent of the epoxy crosslinked/acid grafted olefin copolymer 
35 [0029] The invention is described in further detail in the following examples. 

Grafting of copolymer with Maleic Anhydride 

Example A 

40 

[0030] I n a four-neck flask fitted with agitator, condenser and dropping funnel, 250 g of propylene/hexene-1 copolymer 
(propylene component 40 weight percent, hexene component 60 weight percent, number average molecular weight 
55,000) was liquefied under heat. Then, keeping the temperature of system at 220°C, 20 g of maleic anhydride and 8 
g of 5-di(t-butylperoxy) hexane in 20 g of methyl ethyl ketone (MEK) were added dropwise over one hour while agitating, 
45 and the reaction was conducted for one hour. After the reaction, MEK was removed by flow of nitrogen and the reaction 
product was cooled to room temperature. When measuring molecular weight by GPC it showed a number average 
molecular weight of 15,000. The amount of grafted maleic anhydride was 5.1 %. 

Example B 

50 

[0031] By a procedure similar to Example A, 20 g of maleic anhydride and 8 g of 5-di-{t-butyl peroxy) hexane were 
reacted with 250g of propyl ene-butene copolymer (propylene component 45 weight percent, number average molecular 
weight 47,000) to obtain a graft copolymer in which the amount of grafted maleic anhydride was 6 percent. The number 
average molecular weight of the product was 8000). 

55 
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Preparation of Aqueous Emulsion of Grafted Copolymer 
Example C 

[0032] In a flask equipped with agitator, condenser, and nitrogen sparger, 10 g of surfactant (Igepal CO-610 made 
by Rhone-Poulenc) were placed, mixed and heated to 110°C, and 50 g of the graft copolymer of Preparatory Example 
A was added slowly while agitating the mixture intensively. After the graft copolymer melted, the mixture was cooled 
to 100°C. After that 20g of a 14% solution of ammonia at 90°C was added. 

[0033] Keeping the temperature at 100°C, water at 90°C was added slowly while Intense agitation continued. Upon 
the addition of 140 grams of water, the resulting milky white liquor was removed from the flask. 

Examples D & E 

[0034] Employing a procedure similar to that of Example C, resins of Examples A and B were dispersed into water 
according to the formulations shown in Table 1. 
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[0035] In the formulations given in the following examples, except where noted otherwise, the epoxy resin is a cy- 
cloaliphatic di-epoxy resin having an equivalent weight of 135 and sold under the trademark CYRACURE UVR-6110 
by Union Carbide. The catalyst is para-toluene sulfonic acid (PTSA). The thixotrope is sold under the trademark ACRYS- 
OL by Union Carbide . The wetting agent is sold under the trademark SILWET by Union Carbide. The weight percent 
of all components marked with an asterisk is given in terms of solids present. 





Component 


Concentration (Wt %) 




CONTROL 


IV 


Aqueous Emulsion of Example C 


24.0 




Thixotrope * 


1.0 




Wetting Agent * 


0.2 




Water 


74.8 


15 




100.0 




Example 1 




Aqueous Emulsion of Example C 


24.0 




Epoxy resin * 


0.2 


20 


Thixotrope * 


1.0 


Wetting Agent * 


0.2 




Water 


74.4 




PTSA * 


0.2 






Tooo 


25 


Example 2 




Aqueous Emulsion of Example C 


24.0 




Epoxy resin* 


0.3 




Thixotrope * f ; ; ! 


1.0 


30 


Wetting Agent* j 1 ] , 


0.2 




Water I ' 


74.3 




PTSA* i » 1 


0.2 




1 ! ' 


Tooo 


35 


Example 3 




Aqueous Emulsion of Example C 


24.0 




Epoxy resin* , ; 


0.6 




Thixotrope* j j 


1.0 


40 


Wetting Agent* j 


0.2 




Water j \ 


74.0 




PTSA* 


0.2 






Tooo 


45 


Example 4 


Aqueous Emulsion of Example C 


240 




Epoxy resin* 


1.0 




Thixotrope* j 


1.0 




Wetting Agent* 


0.2 


SO 


Water 


73.8 










Example 5 


55 


Aqueous Emulsion of Example C 


24.0 


Epoxy resin* 


1.0 




Thixotrope* 


1.0 




Wetting Agent* 


0.2 
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(continued) 



Component 


Concentration (Wt %) 


Example 5 


Water 


73.6 


PTSA* 


0.2 




Tooo 


Example 6 


Aqueous Emulsion of Example C 


24.0 


Epoxy resin* 


1.0 


Conductive Carbon Black 


1.0 


Talc 


0.7 


Water 


71.9 


The dispersion was sand milled to achieve a Hegman grind of 7+. The following constituents were added to it. 


Thickener * 


1.0 


Wetting Agent* 


0.2 


PTSA* 


0.2 




TooB 


Example 7 


Aqueous Emulsion of Example C 


24.0 


Bisphenol A epoxy resin* 


1.0 


Conductive Carbon Black 


1.0 


Talc 


0.7 


Water 


71.9 


The dispersion was sandmilled to achieve a Hegman grind of 7 


+. The following constituents were added to it. 


Thickener * 


1.0 


Wetting Agent* 


0.2 


Tertiary amine catalyst* 


0.2 






Example 8 


Aqueous Emulsion of Example C 


24.0 


Epoxy resin * 


1.0 


Polyurethane Emulsion* t 


2.0 


Thixotrope * 


1.0 


Wetting Agent * 


0.2 


Water 


71.6 


PTSA* 


0.2 




Tooo 


Example 9 


Aqueous Emulsion of Example D 


24.0 


Epoxy resin * 


1.0 


Acrylic Emulsion* ft 


2.0 


Thixotrope* 


1.0 


Wetting Agent * 


0.2 


Water 


71.6 


PTSA* 


0.2 







' t Sold under the trademark CYDROTHANE by Cyteo. 
ft Sold under the trademark NEOCRYL by Zeneca. 
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(continued) 





Component 


Concentration (Wt %) 


5 


Example 10 




Aqueous Emulsion of Example D 


24.0 ; 




Epoxy resin * 


1.0 




Thixotrope * 


1.0 




Wetting Agent * 


0.2 


10 


Water 


71.6 




PTSA * 


0.2 






Tooo 




Example 11 


15 


Aqueous Emulsion of Example E 


24.0 




Epoxy resin* 


1.0 




Thixotrope * 


1.0 




Wetting Agent* 


0.2 


20 


Water 


71.6 




PTSA* 


0.2 






Tooo 




Example 12 


25 


Aqueous Emulsion of Example E 


24.0 




Epoxy resin* 


2.0 




Thixotrope* 


1.0 




Wetting Agent* 


0.2 




Water 


, , 70.6 


30 


PTSA* 


0.2 






100.0 



[0036] The formulations of the preceding examples are stated in terms of equivalents in. Table 2. 
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[0037] The components of the preceding examples were thoroughly mixed and applied by handspraying at approx- 
imately 60 psi (1 psi = 6.89 x 10 3 N/m 2 ) onto a TPO substrate to build a film from 0.3 to 0.5 mil (1 mil = 25.4 |im). The 
coated substrate was baked at approximately 120*0 (248°F) for approximately 10 minutes. After the baking cycle, the 
coated part was cooled to room temperature. The cooled substrates coated with the products of the examples, except 

5 for Example 7, were painted with a melamine curing, thermosetting solvent-based basecoat and clearcoat paint. The 
cooled substrate coated with the product of Example 7 was painted with an isocyanate curing, thermosetting solvent- 
based basecoat and clearcoat paint. The painted parts were air dried for approximately 10 minutes and the melamine 
curing paints were baked at 120°C/30 minutes and the isocyanate curing paints were baked at 82°C/30 minutes . All 
cooled painted substrates were tested for adhesion following the procedures described below. The results are listed 

to in Table 3. 

[0038] Adhesion and degree of crosslinking of the coating of this invention were determined by performing cross- 
hatch adhesion testing and observing the degree of tackiness of the film. The adhesion testing consisted of cutting the 
coated surface with a fine cutter to form one hundred crosscuts at intervals of Imm each. By closely contacting the 
crosshatched surface with cellophane tape and peeling off at an angle of 180°, the number of remaining crosscuts 
is were counted. The adhesion and degree of tackiness results are listed in Table 3. 

[0039] The parts painted as described above were tested for gasoline resistance by immersing the 'X 1 scribed painted 
substrates for 1 hour in a synthetic gasoline mixture consisting of 45 wt% toluene and 55 weight percent VM & P 
naphtha. Loss of paint adhesion was determined visually. Results are shown in Table 3. 

[0040] The parts painted as described above were tested for 100 % relative humidity resistance at 100°F (38° C). 
20 Tested parts were evaluated after 240 hours using the adhesion test discussed above. Humidity resistance results are 
listed in Table 3. 
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[0041] Thus, in accordance with the invention, there has been provided a non-halogenated thermoset adhesion 
promoting coating for polypropylene-based substrates. 

[0042] There also has been provided a zero VOC coating composition containing a non-halogenated resin which 
promotes adhesion of a subsequent coating to a polypropylene-based substrate. 

[0043] There also has been provided a coating which promotes adhesion of a subsequent coating to polypropylene- 
based surfaces of automotive parts which may be exposed to high humidity and may be subjected to repeated contact 
with gasoline. 

[0044] There also has been provided an article having a polypropylene-based surface which is coated with an aque- 
ous, zero VOC coating composition containing a non-halogenated resin which, when dry, promotes adhesion of a 
subsequent coating to the polypropylene-based surface. 



Claims 

1. An aqueous composition comprising: 

(a) a halogen-free copolymer of a higher a-olefin and at least one monomer selected from ethylene and pro- 
pylene, said copolymer having an <x,p-unsaturated dicarboxylic acid or anhydride grafted thereon; 

(b) a base; and 

(c) a water-dispersible resin containing at least two epoxy groups. 

2. A composition according to claim 1 wherein the selected monomer is propylene. 

3. A composition according to claim 2 wherein propylene component of the copolymer (a) before grafting is at least 
20% by weight of the total copolymer. 

4. A composition according to any preceding claim wherein the grafted copolymer (a) contains from 1 to 20% by 
weight of the dicarboxylic acid or anhydride. 

5. A composition according to any preceding claim wherein the dicarboxylic anhydride is maleic anhydride. 

6. A composition according to any preceding claim wherein the number average molecular weight of the grafted 
copolymer is from 3000 to 55,000. • ? * 

7. A composition according to any preceding claim wherein the higher a-olefih component of the copolymer (a) is 
hexene-1. 

8. A composition according to claim 7 wherein the amount :of hexene-1 is from 10, to 80% by weight of the total 
copolymer before grafting. 

9. A composition according to claim 8 wherein the amount of hexene-1 is about 60% by weight of the total copolymer 
before grafting. 

1 0. An article having a polyolefin resin surface which is coated with an aqueous composition according to any preceding 
claim. 

11. An article according to claim 10 wherein the polyolefin resin on the surface is selected from polypropylene and 
thermoplastic olefins. ! 

12. A method of forming an adhesion-promoting coating on a polyolefin resin surface, which comprises spraying the 
surface with an aqueous composition according to any one of claims 1 to 9 and curing the resulting coating at a 
temperature of from 25° to 150°C. , 



Patentanspruche 

1 . WaGrige Zusammensetzung mit 
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a) einem halogenfreien Copolymer eines hdheren a-Olefins und wenigstens eines Monomers, das unter Ethy-r 
len und Propylen ausgewahlt ist, wobei dieses Copolymer darauf aufgepfropft eine a,p-ungesattigte Dicar- 
bonsaure oder ein Anhydrid hiervon hat, 

b) einer Base und 

c) einem in Wasser dispergierbaren Harz, das wenigstens zwei Epoxygruppen enthalt. 

2. Zusammensetzung nach Anspruch 1 , bei der das ausgewahfte Monomer Propylen ist. 

3. Zusammensetzung nach Anspruch 2, bei der die Propylen komponente des Copolymers (a) vor dem Pfropfen 
wenigstens 20 Gew.% des gesamten Copolymers ist. 

4. Zusammensetzung nach einem der vorausgehenden Anspruche, bei der das gepfropfte Copolymer (a) 1 bis 20 
Gew.% der Dicarbonsaure oder des Anhydrids enthalt. 

5. Zusammensetzung nach einem der vorausgehenden Anspruche, bei der das Dicarbonsaureanhydrid Maleinsau- 
reanhydrid ist. 

6. Zusammensetzung nach einem der vorausgehenden Anspruche, bei der das mittlere Molekulargewicht (Zahlen- 
mittel) des gepfropften Copolymers 3000 bis 55 000 ist. 

7. Zusammensetzung nach einem der vorausgehenden Anspruche, bei der die hohere cc-Olef in komponente des Co- 
polymers (a) Hexen-1 ist. 

8. Zusammensetzung nach Anspruch 7, bei der die Menge an Hexen-1 1 0 bis 80 Gew.% des gesamten Copolymers 
vor dem Pfropfen ist. 

9. Zusammensetzung nach Anspruch 8, bei der die Menge an Hexen-1 etwa 60 Gew.% des gesamten Copolymers 
vor dem Pfropfen ist. 

10. Gegenstand mit einer Polyolefinharzoberflache, die mit einer waGrigen Zusammensetzung nach einem der vor- 
ausgehenden AnsprOche beschichtet ist. 

11. Gegenstand nach Anspruch 10, bei dem das Polyolefinhairz auf der Oberflache unter Polypropylen und thermo- 
plastischen Olefinen ausgewahlt ist. 

12. Verfahren zur Ausbildung eines haftungsfdrdernden Oberzuges auf einer Polyolefinharzoberflache durch Bespru- 
hen der Oberflache mit einer waQrigen Zusammensetzung nach einem der Anspruche 1 bis 9 und Hartung des 
resultierenden Oberzuges bei einer Temperatur von 25 bis 150 °C. 



Revendications 

i 

1 . Composition aqueuse comprenant : 

(a) un copolymere exempt d'halogene d'une a-ol6fine sup6rieure et d'au moins un monomere choisi entre 
l'6thylene et le propylene, un acide ou anhydride dicarboxylique ct,p-non sature etant greffe sur ledit copoly- 
mere; 

(b) une base; et 

(c) une r6sine dispersable dans I'eau contenant au moins deux groupes 6poxydes. 

2. Composition selon la revendication 1 , dans laquelle le monomere choisi est le propylene. 

3. Composition selon la revendication 2, dans laquelle le composant propylene du copolymere (a) avant sa greffe 
est d'au moins 20% en poids du copolymere total. 

4. Composition selon Tune quelconque des revendications pr6c6dentes, ou le copolymere greffe" (a) contient de 1 a 
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20% en poids de I'acide ou anhydride dicarboxylique. 

5. Composition selon Tune quelconque des revendications pr6c§dentes, ou I'anhydride dicarboxylique est de I'anhy- 
dride mateique. 

6. Composition selon Tune quelconque des revendications pr6c6dentes, dans laquelle le poids mol6cu!aire moyen 
num6rique du copolymdre grefte est de 3000 k 55 000. 

7. Composition selon i'une quelconque. des revendications pr6c6dentes dans laquelle le composant a-o!6fine sup6- 
rieure du copolymfcre (a) est Phexdne-1. 

8. Composition selon la revendication 7, dans laquelle la quantity d'hexene-1 est de 1 0 k 80% en poids du copolym&re 
total avant la greffe. 

9. Composition selon la revendication 8, dans laquelle la quantity d'hex6ne-1 est d'environ 60% en poids du copo- 
lymfcre total avant la greffe. 

10. Article ayant une surface de r6sine polyo!6finique qui est revdtue d'une composition aqueuse selon I'une quelcon- 
que des revendications pr6c6dentes. 

11. Article selon la revendication 10, dans iequel la r6sine polyotefinique revdtant la surface est choisie entre des 
otefines de polypropylene et thermoplastiques. 

12. M&hode de formation d'un revetement favorisant I'adh6rence sur une surface de r6sine polyol6finique, qui com- 
prend la pulverisation de la surface avec une composition aqueuse selon I'une quelconque des revendications 1 
k 9 et le durcissement du revetement r6sultant k une temperature de 25° k 150°C. 
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